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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 
Applicant(s): David McKinnon and Jane Dixon 

Serial No.: 09/786,108 

Filed: February 27, 200 1 



Docket No. 3875-4138US1 



Group Art Unit: TEA 
Examiner: Patricia A. Booker 



For: 



Mammalian ELK Potassium Channel Genes 



EXPRESS MAIL CERTIFICATE 



Express Mail Label No. 
Date of Deposit: 



EV 245 489 465US 
May 6. 2003 



I hereby certify that the following attached paper(s) and/or fee 

1 . Response to Notification of Defective Response; 

2. Copy of Notice; 

3. Copy of executed Combined Declaration and Power of Attorney; 

4. Copy of Response; 

5. Copy of Fee Transmittal Letter; 

6. Copy of postcard; 

7. Substitute disk and paper copy of Sequence Listing; 

8. Statement Under 37 CFR L82 1 (b); 

9. Return Postcard. 

is being deposited with the United States Postal Service "Express Mail Post Office to Addressee" 
service under 37 C.F.R. §1.10 on the date indicated above and is addressed to the Commissioner 
for Patents, PO Box 1450, Alexandria, VA 22313-1450. 



n^/0^/Rfl03 ^^'^^Jf^^'^^ OC000090 IZ^^O 0973310^ 



ECO. 00 CH 



Susan Sben 

(Typed cffi^printed namoTof person mailing papers(s) and/or fee) 



(Sign^re of person mailing paper(s) and/or fee) 



Correspondence Address : 

MORGAN & FINNEGAN, L.L.P. 
345 Park Avenue 
New York, NY 10154-0053 
(212)758-4800 Telephone 
(212)751-6849 Facsimile 
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Docket No. 3875-41 38US1 
Express Mail No. EV 245 489 465US 

IN THE UNITED STATES PATENT AND TRADEIVIARK OFFICE 



Applicant(s): 
U.S. Serial No.: 
Filed: 

International 
Application No.: 

I.A. Filing Date: 

Priority Date: 
For: 



David McKinnon and Jane Dixon 

09/786,108 

February 27, 2001 

PCT/US99/19902 
August 31, 1999 

August 31, 1998 

Mammalian ELK Potassium Channel Genes 



Mail Stop PCT 
Commissioner for Patents 
P.O. Box 1450 
Alexandria. VA 22313-1450 

RESPONSE TO NOTIFICATION OF DEFECTIVE RESPONSE 

Sir: 

This is in response to the Notification of Defective Response due May 9, 2003 
for the above U.S. National filing based on International Patent Application 
PCT/US99/19902 filed on August 31 . 1999. 

According to the Notice, an Oath and Declaration was not provided to the 
USPTO. The executed Combined Declaration and Power of Attorney was filed on 
June 18, 2001 along with the amended Sequence Listing. Enclosed herewith is a 
copy of the signed Combined Declaration and Power of Attorney filed on June 18, 
2001 correctly identifying the application by the international application number and 



international filing date, specifically PCT Application N^PCT/US99/19902 filed 
August 31 , 1999. Also enclosed is a copy of the postcard acknowledging receipt of 
the Declaration. 

Also enclosed is the fee transmittal paper indicating the fees and number of 
independent claims in the above application. Please note as indicated by the fee 
transmittal enclosed that the (2) additional independent claims have already been 
paid for in full by the check submitted with the filed preliminary amendment. There 
are (5) total independent claims, and (2) independent claims in excess of the (3) 
permitted claims; not (5) claims in excess as stated in the Notification of Defective 
Response. 

The enclosed Substitute Sequence Listing and disc copy are submitted at the 
request of the Examiner because the one submitted with the Response of June 18, 
2001 has been damaged. The Substitute Sequence Listing is a direct copy of the 
Sequence Listing submitted to the USPTO on June 18, 2001. 



Conclusions 

r 

It is believed based on the above information that there should be no fees 
required with the above response. However, should the Commisisioner determine 
fees are due, the Commissioner is hereby authorized to charge any additional fees 
which may be required for the consideration of this response under 37 C.F.R, or 
credit any overpayment to Deposit Account No. 13-4500 . Order No. 3875-41 38US1 . 
A DUPLICATE COPY OF THIS PAGE IS ENCLOSED. 



international fiiin 
August 31. 1999. 
the Declaration, 

Also enclosed is the fee transnnittal paper indicating the fees and number of 
independent clainns in the above application. Please note as indicated by the fee 
transmittal enclosed that the (2) additional independent claims have already been 
paid for in full by the check submitted with the filed preliminary amendment. There 
are (5) total independent claims, and (2) independent claims in excess of the (3) 
permitted claims; not (5) claims in excess as stated in the Notification of Defective 
Response. 

The enclosed Substitute Sequence Listing and disc copy are submitted at the 
request of the Examiner because the one submitted with the Response of June 18, 
2001 has been damaged. The Substitute Sequence Listing is a direct copy of the 
Sequence Listing submitted to the USPTO on June 18, 2001. 

Conclusions 

It is believed based on the above information that there should be no fees 
required with the above response. However, should the Commissioner determine 
fees are due, the Commissioner is hereby authorized to charge any additional fees 
which may be required for the consideration of this response under 37 C.F.R, or 
credit any overpayment to Deposit Account No. 13-4500 . Order No. 3875-41 38US1 . 
A DUPLICATE COPY OF THIS PAGE IS ENCLOSED. 



te, specifically PCT Application rS^^CT/US99/1 9902 filed 
Also enclosed is a copy of the postcard acknowledging receipt of 



. 0 



If any issues remain, or if there are any suggestions for expediting allowance 
of this application, it is respectfully requested that the undersigned be contacted at 
the telephone number listed below. 

Respectfully submitted, 
MORGAN & FINNEGAN, L.L.P. 



Dated:May 6, 2003 ^J^iMUjr^LA^ 

Keith Mc^VIja^" ~ 
Registration No. 44, 235 

Correspondence Address : 

MORGAN & FINNEGAN, L.L.P. 

345 Park Avenue 

New York, NY 10154-0053 

(212)758-4800 Telephone 

(212)751-6849 Facsimile 
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U.S. APPLICATION NUMBER NO. 



APPLICANT 



ATTY. DOCKET NO. 



09/786,108 



Maria C H Lin 

Morgan & Finnegan 

345 Park Avenue 

New York, NY 10154-0053 



David McKinnon 

MORGANA FINNEGAN UP 



3875-4 138US 



INTERNATIONAL APPLICATION NO. 



] 



PCT/US99/19902 

I PRIORITY DATE~| 



I. A. FILING DATE 



08/31/1999 



08/31/1998 



CONFIRMATION NO. 6832 
371 FORMALITIES LETTER 



*OC000000009790396* 



Date Mailed: 04/09/2003 



NOTIFICATION OF DEFECTIVE RESPONSE 



The following items have been submitted by the applicant or the IB to the United States Patent and Trademark 
Office as a Designated Office (37 CFR 1 .494): 

• Priority Document CASE ATTY 

• Copy of the International Application filed on 06/18/2001 ^j^kjtd^ ^ "^007 

• Biochemical Sequence Diskette filed on 06/18/2001 ^ — ^ " 

• Biochemical Sequence Listing filed on 06/18/2001 -j ^^ll-np 

• Copy of references cited In ISR filed on 06/18/2001 

• U.S. Basic National Fees filed on 06/18/2001 

• Assignee Statement filed on 06/-1 8/2001 

Applicant's response filed 06/18/2001 is hereby acknowledged. The following requirements set forth in the 
NOTIFICATION of MISSING REQUIREMENTS mailed 04/16/2001 have not been completed. 




The following items MUST be furnished within the period set forth below in order to complete the requirements for 
acceptance under 35 U.S.C. 371: 



• Oath or declaration of the inventors, in compliance with 37 CFR 1 .497(a) and (b), identifying the application 
by the International application number and international filing date. 

• $130 Surcharge for providing the oath or declarationilater than 30 months from the priority date (37 CFR 
1.492(e)) is required. 

Applicant is required to complete the response within a time limit of ONE MONTH from the date of this 
Notification or within the time remaining in the response set forth in the Notification of Missing 
Requirements, whichever is the longer. No extension of this time limit may be granted under 37 CFR 
1.136, but the period for response set in the Notification of Missing Requirements may be extended under 
37 CFR 1.1 36(a). 

Additionally the following defects have been observed: 



• Additional claim fees of $240 as a non-small entity, including any required multiple dependent claim fee, 



Page 2 of 2 



are required. Applicant must submit the additional claim fees or cancel the additional claims for which fees 
are due. 

SUMMARY OF FEES DUE: 

Total additional fees required for this application is $370 for a Large Entity: 

• $130 Late oath or declaration Surcharge. 

• Total additional claim fee(s) for this application is $240 

■ $240 for 5 independent claims over 3. 

The following items MUST be furnished within the period set forth below: 

• The nucleotide and/or amino acid sequence disclosure contained in this application does not comply with 
the requirements for such a disclosure as set forth in 37 CFR 1 .821-1,825 for the following reason(s): 

■ The computer readable form that has been filed with this application has been found to be damaged 
and/or unreadable as indicated on the attached CRF Diskette Problem Report. A substitute 
computer readable form must be submitted as required by 37 CFR 1 .825(d). 

■ APPLICANT MUST PROVIDE: 

■ An initial or substitute computer readable form (CRF) of the "Sequence Listing." 

• For questions regarding compliance to 37 CFR 1 .821-1 .825 requirements, please contact: 

■ For Rules Interpretation, call (703) 308-4216 

■ To Purchase Patentin Software, call (703) 306-2600 

■ For Patentin Software Program Help, call (703) 306-41 19 or e-mail at patin21 help@uspto.gov or 
patin3help@uspto.gov 

Applicant is reminded that any communications to the United States Patent and Trademark Office must be mailed 
to the address given in the heading and include the U.S. application no. shown above (37 CFR 1 .5) 

A copy of this notice MUST be returned with the response. 

PATRICIA A BOOKER 



Telephone: (703) 305-3738 



PART 1 - ATTORNEY/APPLICANT COPY 





1 U.S. APPLICATION NUMBER NO. 


1 


INTERNATIONAL APPLICATION NO. 


1 


ATTY. DOCKET NO. | 



09/786,108 PCT/US99/19902 3875-41 38US 



FORM PCT/DO/EO/916(371 Formalities Notice) 



Docket No. 3875-4138US1 
Express Mail No. EL 762 624 51 81 LS 

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 
David McKinnon and Jane Dixon 

Group Art Unit: TBA 
09/786,108 ^ 

Examiner: TBA 

February 27, 2001 
For; Mammalian ELK Potassium Channel Genes 



Commissioner for Patents 
Washington, D.C. 20231 

RESPONSE 

Sir: 

This is in response to the Notification of Missing Parts Requirement under 35 U.S.C. 371. 

Enclosed herewith is a signed Combined Declaration and Power of Attorney . The signed 
Combined Declaration and Power of Attorney now correctly identifies PCT Application No. 
PCT/US99/19902 filed August 31, 1999. 

Also enclosed is a paper and disc copy of the corrected Sequence Listing. SEQ ED NOs. 5 
and 6 are now amended and correctly identified as PRT sequences. Please replace the originally filed 
Sequence Listing. The STIC Examiner pointed out that SEQ ID NOs. 5 and 6 are in error. The 
sequences are now correctly identified. 

Support for the amendment is to be found in the specification at page 43, lines 10 and 11. 
Attached is a copy of the Notice as required. 

REMARKS 

The Commissioner is hereby authorized to charge any additional fees which may be required for the 
timely consideration of this amendment under 37 C.F.R. §§ 1.16 and 1.17, or credit any overpayment 
to Deposit Account No. 13-4500 , Order No. 3875-4138US1 . 

Respectfully submitted, 
MORGAN & FINNEGAN, L.L.P. 



Dated: June 18, 2001 




Maria CHJ-ift— 

Re^tsfration No. 29, 323 



Correspondence Address : 

MORGAN & FINNEGAN, L.L.P. 
345 Park Avenue 
New York, NY 10154-0053 
(212)758-4800 Telephone 
(212)751-6849 Facsimile 



Applicant(s): 
Serial No.: 
Filed: 



629744 V I 



FORMPTO.1390 
(REV 11-98) 



TRANSMITTAL LETTER TO THE UNITED STATES 
DESIGNATED/ELECTED OFFICE (DO/EO/US) 
CONCERNING A FILING UNDER 35 U.S.C. 371 



ATTORNEY DOCKET NUMBER 

3875-4138US 



us. APPLICATION NO. (If known, set 37 CFR 1.51 

TBA 



INTERNATIONAL APPLICATION 
PCTAJS99/19902 



INTERNATIONAL FILING DATE 
31 August 1999 (3L08.99) 



PRIORITY DATE CLAIMED 
31 August 1998 (31.08.98) 



TITLE OF INVENTION 

MAMMALIAN elk POTASSIUM CHANNEL GENES 



APPLICANT(S) FOR DO/EO/US 
David MCKINNON; Jane E. DDCON 



Applicant herewith submits to the United States Designated/Elected Office (DO/EO/US) the following items and other information: 
1 . 13 This is FIRST submission of items concerning a filing under 35 U.S.C. 371 . 

□ This is SECOND or SUBSEQUENT submission of items conceming a filing under 35 U.S.C. 37 1 . 



£2 Ihis express request to begin national examination procedures (35 U.S.C. 371(f) at any time rather than delay 
examination until the expiration of the applicable time limit set in 35 U.S. C. 371 (b) and PCT Articles 22 and 39 (1). 

(3 A proper E>emand for International Preliminary Examination was made by the 19th month from the earliest claimed priority date. 

^ A copy of the International Application as filed (35 U.S.C. 371(c)(2)) 

a. □ is transmitted herewith. 

b. Q has been transmitted by the International Bureau. 

c. [3 is not required, as the application was filed in the United States Receiving Office (RO/US). 
□ A translation of the International application into English (35 U.S.C. 371(c)(2)). with oath 

^ Amendments to the claims of the International Application under PCT Article 19 (35 U.S.C. 371(c)(3)) 

a. Q are transmitted herewith (required only if not transmitted by the International Bureau). 

b. (3 have been transmitted by the International Bureau. 

c. □ have not been made; however, the time limit for making such amendments has NOT expired. 

d. have not been made and will not be made. 



8. 


□ 


9. 


□ 


10. 


□ 

C 


Items 11 


11. 


□ 


12. 


□ 


13. 






□ 


14. 


□ 


15. 


□ 


16. 





An assignment document for recording. A separate cover sheet in compliance with 37 CFR 3.28 and 3.31 is included. 



A substitute specification and Figs. 1 and 2. 

A change of power of attorney and/or address letter. 

16. ^ Other items or Information: 

Verified Certification of Express Mailing Date 
Return postcard. 
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U.S. APPUCATIONNO. (if known, see 37 C.F.FL 1.51 

TBA 


INTERNATIONAL APPLICATION NO. 

PCT/US99/19902 


3875-4138US 


17. ^ The following fees are submitted: 

BASIC NATIONAL FEE (37 CFR 1.492 (a) (1) - (5) ): 

Neither international preliminary examination fee (37 CFR 1.482) 

nor international search fee (37 CFR 1.445(a)(2) paid to USPTO 

and International Search Report not prepared by the EPO or JPO $ 1 000.00 

International preliminary examination fee (37 CFR 1.482) not paid to 

USFTO but International Search Report prepared by the EPO or JPO„.$860.00 

Intemational preliminary examination fee (37 CFR 1.482) not paid to USPTO 
but intemational search fee (37 CFR 1.445(a)(2) paid to USPTO $710.00 

Intemational preliminary examination fee paid to USPTO (37 CFR 1.482) 

but all claims did not satisfy provisions of PCT Article 33 (1) - (4) $690.00 

Intemational preliminary examination fee paid to USPTO (37 CFR 1.482) 
and all claims satisfied provisions of PCT Article 33(1) - (4) $100.00 

ENTER APPROPRIATE BASIC FEE AMOUNT = 


CALCULATIONS pto use only 




$690.00 




Surcharge of $130 for furnishing the oath or declaration later than ^20 (~]30 
months from the earliest claimed priority date (37 CFR 1.492(e)). 


$" 




CLAIMS 


NUMBER FILED 


NUMBER EXTRA 


RATE 


$ 




Total claims 


68- 20 = 


48 


X $18.00 


$864.00 




Independent claims 


5- 3 = 


2 


X $78.00 


$156.00 




MULTIPLE DEPENDENT CLAIM(S) (if applicable) 


+ $260.00 


$- 




TOTAL OF ABOVE CALCULATIONS = 


$1710.00 




Reduction of for filing by small entity, if applicable. A Smalt Entity Statement 
must also by filed (Note 37 CFR 1.9, 1.27, 1.28). 


$" 




SUBTOTAL = 


$1710.00 




Processing fee of $130.00 for furnishing the English translation later than {□20 QSO 
months from the earliest claimed priority date (37 CFR 1 .492(f)). + 


$-- 




TOTAL NATIONAL FEE = 


$1710.00 




Fee for recording the enclosed assigmnent (37 CFR 1.21(h)). The assignment must be 
accompanied by an appropriate cover sheet (37 CFR 3.28, 331). $40.00 per property + 


$ 




TOTAL FEES ENCLOSED 


$1710.00 






Amount to be 
refunded: 


$ 


charged 


$ $0.00 


a. ® A check in the amount of $ 1 7 10.00 cover the above fees is enclosed. 

b. □ Please charge my Deposit Account No. 13-4500 in the amount of $0.00 to cover the above fees. 

c. S The Commissioner is hereby authorized to charge any additional fees which may be required, or credit any 

overpayment to Deposit Account No. 13-4500, ORDER NO. 3875-4 138US . A duplicate copy of this sheet is enclosed. 

NOTE: Where an appropriate time limit under 37 CFR 1.494 or 1.495 has not been met, a petition to revive (37 CFR 
1.137(a) or (b)) must be filed and granted to restore the applicationjo pending status. 

SEND ALL CORRESPONDENCE TO: 6/ ^ ^ f^f/^*^ 

Morgan & Finnegan LLP Maria C.H. Lin • ^ 

345 Park Avenue ^ ^ 
New York, NY 10154-0053 Registration Number 29.323 
Telephone: 212-758^800 
Telecopier: 212-751-6849 
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• 




Case No. ^87^-4n^TTS11 Serial No. 09/786,108 

Date Mailed Tim^ 1R 7001 ATTY MCHT. 



Date Due in the Patent Office 



The return of this post card, properly stamped, will 
acknowledge receipt in the Patent & Trademark Office 

Copy of Notice to Missing Parts; 

Executed Combined Declaration and Power of Attorney; 
Recordation Cover Sheet; 
Executed Assignnient; 
Statement Under 37 CFR 1.821(f); 
Paper copy of Sequence Listing; 
Disc copy of Sequence Listing; 
Express Mail Certificate #EL 762 624 518US; and 
Postcard - self addressed and stamned. 





l. 


1.- 


2. 


2. - 


3. 


3.- 


4. 




5. 


4.- 


6. 


5.- 


7. 




8. 


6.- 


9. 
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SEQUENCE LISTING 

<110> DIXON, JANE 

MCKINNON, DAVID 

<120> Mammalian elk Potassium Channel Genes ^ 

<130> 08874138PC1 

<140> 
<141> 

<160> 16 

<170> Patentin Ver . 2.1 

<210> 1 
<211> 3742 
<212> DNA 
<213> RAT 

<220> 

<223> elkl 
<400> 1 

cgggatcctt gtggacaaac tttgatgggg aatttcacac agcgctggaa aaatgccggt 60 
tatgaaagga ttgctggcgc cacagaacac cttcctggac actattgcca cccgtttcga 120 
cggaacacat agcaacttca tcctggccaa tgcccaagtg gcaaaaggtt tccccatagt 180 
ctactgttca gatggcttct gtgagctggc tgggtttgct cgaactgaag tcatgcagaa 24 0 
gagttgcagc tgcaagtttc tgtttggggt ggagaccaac gagcagctga tgcttcagat 3 00 
cgaaaagtcc ctggaggaga aggtagagtt caaaggagaa attatgttct acaagaagaa 3 60 
tggggctcca ttttggtgcc tgttggatat cgttcctata aagaatgaga aaggagatgt 420 
ggtccttttc ctggcctcat tcaaagatat aacagacacg aaagtgaaga ttacttcaga 4 80 
agataaaaaa gaagacagag ccaaaggaag atcaagagca gggagccact tcgactcagc 540 
ccgcagacgg agccgagcag tcctttatca catctcagga cacctgcaaa gaagagaaaa 600 
gaacaaattg aaaataaata ataacgtgtt tgtagataaa ccggcgtttc cagagtataa 660 
ggtttccgat gcaaaaaagt ccaagttcat cctgctgcac ttcagcactt ttaaagctgg 720 
ctgggactgg ctcattttgc tggcaacgtt ttatgttgct gtgacagtcc cttacaacgt 780 
gtgcttcatt ggcaatgagg atctgtccac aactcggagc acaacggtca gtgacatcgc 84 0 
tgtggagatt ctcttcatta tagatattat tctaaatttc cgaacaactt atgtcagcaa 900 
gtctggccaa gttatctttg aagcgagatc catttgcatc caetacgtca ccacctggtt 960 
catcattgat ctgattgctg ccctgccctt tgacctcctg tatgctttca atgtcacagt 1020 
ggtgtccctc gtacatcttc tgaagactgt tcggctgctc cgtcttttgc gcctcctgca 1080 
gaagctggac cgttattctc agcacagcac aattgtcctc accctgctca tgtccatgtt 1140 
tgctctcctt gcacactgga tggcatgtat ctggtatgtc attggaaaaa tggagaggga 1200 
ggacaacagc cttctcaagt gggaagtcgg ttggcttcac gagctgggaa agagactgga 1260 
atctccgtac tacggcaaca acacgctggg cggcccgtcc atccgcagtg cctatatcgc 1320 
agccttgtac ttcactctca gcagcctcac cagcgtggga tttgggaatg tgtccgctaa 1380 



1 




cacggatgca gagaagatct tctccatctg taccatgttg attggagccc tgatgcatgc 1440 
cttggtattt gggaatgtga ctgccatcat acagagaatg tactctagat ggagcctgta 1500 
ccatactaga accaaggacc taaaggactt catccgtgtg catcacctgc cccagcaact 1560 
caagcagagg atgcttgagt actttcagac aacttggtct gtcaacaatg gaatagattc 1620 
aaatgagctt ttgaaagact ttccagatga gctgcgctct gacatcacaa tgcatctgaa 1680 
caaggagatc ttacagctgt ccctgtttga atgtgctagc cggggctgcc tcaggtctct 1740 
gtctctccat attaaaacct cattctgtgc cccaggagag tatctgctgc gccagggaga 1800 
tgcgttgcag gccatctact tcgtgtgctc aggctctatg gaggttctta aagacagcat 1860 
ggtgttggct attctaggga agggggattt aattggagca aatttatcaa ttaaagacca 1920 
agtgatcaag accaacgctg acgtgaaggc tctgacctac tgtgatctac agtgcatcat 1980 
cctgaaaggt ctctttgagg tgctgggcct ttacccagag tacgcacaca aattcgtaga 2040 
agacatccgc acgacctcac atacaacctt cgagaaggtc atgagagtga tgtaatatca 2100 
agattatcga acaaatctac agtcccacag gcagagccca aggggaatgg aagcatcaag 2160 
aagagactcc catccattgt ggaagatgag gaagaggagg aagtggagga agaggagacc 2220 
acctcccttt ctcccatcta cacaagggga tcctctgttt cacacagcaa aaagactgga 2280 
agcagtaaga gctatctagg tttgagctta aagcaactga cctcaggaac agttccattc 2340 
cactcaccta tcagagtctc cagtgccaac tcccctaaaa ccaagcagga agctgaccca 2400 
cctaaccatg gcacacggaa agagaagaat ctgaaagttc agctctgcag cctgggtact 2460 
gctggaaccc cagagctcag tccgaggatt gtcgatggaa ttgaagatgg caacagcagt 2520 
gaggaaactc agacttttga ttttggctct gaacaaatca ggccagagcc caggatttcc 2580 
ccttcccttg gagaatcaga gattggagct gcgtttctgt tcatcaaggc tgaagaaacc 2640 
aagcagcaga taaacaagct caacagtgag gtcacaacat tgactcagga ggtctcccag 2700 
ctagggaaag atatgagaag catcatgcaa cttctggaaa acatcttgtc acctcagcag 2760 
ccatcacaat tttgttctct gcatcccact tcaatctgtc cttccagaga aagtttccag 2820 
actagggtga gctggagtgc tcaccagcct tgcctacact tgcaggcaaa tggagcacat 2 880 
ctttaccatg gcaatgtcac ctctgacatc tggagtgtcg acccctcctt ggtgggcagc 2940 
aaccctcaac gaactgaagc tcatgagcaa agtccagtag atagtgaact gcatcattct 3000 
ccaaacctgg cttattcccc ctctcactgc caggttatcc aagaaggcca cttgcagttc 3060 
ctaaggtgca tctcccctca ttcagatacc acactgacac ctttgcagtc catctcagcc 3120 
actctctcat cctctgtgtg ctcctcatca gaaacatcct tgcacctcgt tctcccaagt 3180 
aggtcagagg agggcagcat cactcatgga cctgtgagtt ctttcagttt ggaaaactta 3240 
ccaggatctt gggaccgaga aggaatgatg tcagcctcta cagaaccctt ggagaacttt 3300 
ccagtagaag ttgtcacaag cacagcggat gtaaaagaca gcaaagccat aaacgtataa 3360 
tatcagcaca taagggcagc tttcaatgcc aaatccactg ctgcatgaca gctctagttt 3420 
gcctttgtgg cttctagcag gtgtggagcc tgagcaaagt taggaattct gcaggaaaga 34 80 
gggcaagggg ccagtaaaag gcagagccac ctctatactg tagcaaacaa tttctagatc 3540 
gtagaagcat aaaacctttt ctgtacaggt attaacttac tggtctgatt gacagacttt 3600 
ggtaacaatc ctatgaccca gagggtctga gcagatagaa accccagaca aagagtttgg 3660 
ggattagttt tgtcataagt ggattttttt gtgaagtgca gcaaaggttt tttttcctga 3720 
gtgcctggtt gtcattcctg aa 3742 



<210> 2 

<211> 1102 

<212> PRT 

<213> RAT 

<220> 



2 



<22^> 



elkl 



M^rPro Val Met Lys Gly Leu Leu Ala Pro Gin Asn Thr Phe Leu Asp 
1 5 



10 15 



Thr He Ala Thr Arg Phe Asp Gly Thr His Ser Asn Phe He Leu Ala 
20 25 30 

Asn Ala Gin Val Ala Lys Gly Phe Pro He Val Tyr Cys Ser Asp Gly 
35 40 45 

Phe Cys Glu Leu Ala Gly Phe Ala Arg Thr Glu Val Met Gin Lys Ser 
50 55 60 

Cys ser Cys Lys Phe Leu Phe Gly Val Glu Thr Asn Glu Gin Leu Met 
65 70 75 80 

Leu Gin He Glu Lys Ser Leu Glu Glu Lys Val Glu Phe Lys Gly Glu 
85 90 95 

He Met Phe Tyr Lys Lys Asn Gly Ala Pro Phe Trp Cys Leu Leu Asp 
100 105 110 

He val Pro He Lys Asn Glu Lys Gly Asp Val Val Leu Phe Leu Ala 
115 120 125 

ser Phe Lys Asp He Thr Asp Thr Lys Val Lys He Thr Ser Glu Asp 
130 135 140 



Lys Lys Glu Asp Arg Ala Lys Gly Arg Ser Arg Ala Gly Ser His Phe 
145 



150 155 160 



Asp Ser Ala Arg Arg Arg Ser Arg Ala Val Leu Tyr His He Ser Gly 



165 



170 175 



His Leu Gin Arg Arg Glu Lys Asn Lys Leu Lys He Asn Asn Asn Val 
180 185 190 

Phe Val Asp Lys Pro Ala Phe Pro Glu Tyr Lys Val Ser Asp Ala Lys 
195 200 205 

Lys Ser Lys Phe He Leu Leu His Phe Ser Thr Phe Lys Ala Gly Trp 
210 215 220 

Asp Trp Leu He Leu Leu Ala Thr Phe Tyr Val Ala Val Thr Val Pro 

Ton 235 240 

225 230 -^^^ 



3 



Tyr Asn Val Cys Phe lie Gly Asn Glu Asp Leu Ser Thr Thr Arg Ser 
245 250 255 

Thr Thr Val Ser Asp lie Ala Val Glu lie Leu Phe lie lie Asp lie 
260 265 270 

lie Leu Asn Phe Arg Thr Thr Tyr Val Ser Lys Ser Gly Gin Val lie 
275 280 285 

Phe Glu Ala Arg Ser lie Cys lie His Tyr Val Thr Thr Trp Phe lie 
290 295 300 

lie Asp Leu lie Ala Ala Leu Pro Phe Asp Leu Leu Tyr Ala Phe Asn 
305 310 315 320 

Val Thr Val Val Ser Leu Val His Leu Leu Lys Thr Val Arg Leu Leu 
325 330 335 

Arg Leu Leu Arg Leu Leu Gin Lys Leu Asp Arg Tyr Ser Gin His Ser 
340 345 350 

Thr lie Val Leu Thr Leu Leu Met Ser Met Phe Ala Leu Leu Ala His 
355 360 365 

Trp Met Ala Cys lie Trp Tyr Val lie Gly Lys Met Glu Arg Glu Asp 
370 375 380 

Asn Ser Leu Leu Lys Trp Glu Val Gly Trp Leu His Glu Leu Gly Lys 
385 390 395 400 

Arg Leu Glu Ser Pro Tyr Tyr Gly Asn Asn Thr Leu Gly Gly Pro Ser 
405 410 415 

lie Arg Ser Ala Tyr lie Ala Ala Leu Tyr Phe Thr Leu Ser Ser Leu 
420 425 430 

Thr Ser Val Gly Phe Gly Asn Val Ser Ala Asn Thr Asp Ala Glu Lys 
435 440 445 

lie Phe Ser lie Cys Thr Met Leu lie Gly Ala Leu Met His Ala Leu 
450 455 460 

Val Phe Gly Asn Val Thr Ala lie lie Gin Arg Met Tyr Ser Arg Trp 
465 470 475 480 



Ser Leu Tyr His Thr Arg Thr Lys Asp Leu Lys Asp Phe lie Arg Val 
485 490 495 



His His Leu Pro 
500 

Thr Thr Trp Ser 
515 

Asp Phe Pro Asp 
530 

Glu lie Leu Gin 
545 

Arg Ser Leu Ser 



Tyr Leu Leu Arg 
580 

Ser Gly Ser Met 
595 

Gly Lys Gly Asp 
610 

lie Lys Thr Asn 
625 

Cys lie lie Leu 

Tyr Ala His Lys 
660 

Leu Arg Glu Gly 
675 

Ser Thr Val Pro 
690 

Arg Leu Pro Ser 
705 

Glu Glu Thr Thr 



Ser His Ser Lys 
740 



Gin Gin Leu Lys 

Val Asn Asn Gly 
520 

Glu Leu Arg Ser 
535 

Leu Ser Leu Phe 
550 

Leu His lie Lys 
565 

Gin Gly Asp Ala 



Glu Val Leu Lys 
600 

Leu lie Gly Ala 
615 

Ala Asp Val Lys 
630 

Lys Gly Leu Phe 
645 

Phe Val Glu Asp 



His Glu Ser Asp 
680 

Gin Ala Glu Pro 
695 

lie Val Glu Asp 
710 

Ser Leu Ser Pro 
725 

Lys Thr Gly Ser 



Gin Arg Met Leu 
505 

lie Asp Ser Asn 



Asp lie Thr Met 
540 

Glu Cys Ala Ser 
555 

Thr Ser Phe Cys 
570 

Leu Gin Ala lie 
585 

Asp Ser Met Val 



Asn Leu Ser lie 
620 

Ala Leu Thr Tyr 
635 

Glu Val Leu Gly 
650 

lie Gin His Asp 
665 

Val lie Ser Arg 



Lys Gly Asn Gly 
700 

Glu Glu Glu Glu 
715 

lie Tyr Thr Arg 
730 

Ser Lys Ser Tyr 
745 



Glu Tyr Phe Gin 
510 

Glu Leu Leu Lys 

525 

His Leu Asn Lys 



Arg Gly Cys Leu 
560 

Ala Pro Gly Glu 
575 

Tyr Phe Val Cys 
590 

Leu Ala lie Leu 
605 

Lys Asp Gin Val 



Cys Asp Leu Gin 
640 

Leu Tyr Pro Glu 
655 

Leu Thr Tyr Asn 
670 

Leu Ser Asn Lys 
685 

Ser lie Lys Lys 



Glu Val Glu Glu 
720 

Gly Ser Ser Val 
735 

Leu Gly Leu Ser 
750 



5 



Leu Lys Gin Leu Thr Ser Gly Thr Val Pro Phe His Ser Pro lie Arg 
755 760 765 



Val Ser Ser Ala Asn Ser Pro Lys Thr Lys Gin Glu Ala Asp Pro Pro 
770 775 780 

Asn His Gly Thr Arg Lys Glu Lys Asn Leu Lys Val Gin Leu Cys Ser 
785 790 795 800 

Leu Gly Thr Ala Gly Thr Pro Glu Leu Ser Pro Arg lie Val Asp Gly 
805 810 815 

lie Glu Asp Gly Asn Ser Ser Glu Glu Thr Gin Thr Phe Asp Phe Gly 
820 825 830 

Ser Glu Gin lie Arg Pro Glu Pro Arg lie Ser Pro Ser Leu Gly Glu 
835 840 845 

Ser Glu lie Gly Ala Ala Phe Leu Phe lie Lys Ala Glu Glu Thr Lys 
850 855 860 

Gin Gin lie Asn Lys Leu Asn Ser Glu Val Thr Thr Leu Thr Gin Glu 
865 870 875 880 

Val Ser Gin Leu Gly Lys Asp Met Arg Ser lie Met Gin Leu Leu Glu 
885 890 895 

Asn lie Leu Ser Pro Gin Gin Pro Ser Gin Phe Cys Ser Leu His Pro 
900 905 910 

Thr Ser lie Cys Pro Ser Arg Glu Ser Phe Gin Thr Arg Val Ser Trp 
915 920 925 

Ser Ala His Gin Pro Cys Leu His Leu Gin Ala Asn Gly Ala His Leu 
930 935 940 

Tyr His Gly Asn Val Thr Ser Asp lie Trp Ser Val Asp Pro Ser Leu 
945 950 955 950 

Val Gly Ser Asn Pro Gin Arg Thr Glu Ala His Glu Gin Ser Pro Val 
965 970 975 

Asp Ser Glu Leu His His Ser Pro Asn Leu Ala Tyr Ser Pro Ser His 
980 985 990 

Cys Gin Val lie Gin Glu Gly His Leu Gin Phe Leu Arg Cys lie Ser 
995 1000 1005 



6 



Pro His Ser Asp Thr Thr Leu Thr Pro Leu Gin Ser lie Ser Ala Thr 
1010 1015 1020 

Leu Ser Ser Ser Val Cys Ser Ser Ser Glu Thr Ser Leu His Leu Val 
1025 1030 1035 1040 

Leu Pro Ser Arg Ser Glu Glu Gly Ser He Thr His Gly Pro Val Ser 
1045 1050 1055 

Ser Phe Ser Leu Glu Asn Leu Pro Gly Ser Trp Asp Arg Glu Gly Met 
1060 1065 1070 

Met Ser Ala Ser Thr Glu Pro Leu Glu Asn Phe Pro Val Glu Val Val 
1075 1080 1085 

Thr Ser Thr Ala Asp Val Lys Asp Ser Lys Ala He Asn Val 
1090 1095 1100 



<210> 3 

<211> 154 

<212> PRT 

<213> RAT 

<220> 

<223> elk 2 
<400> 3 

Lys Gly Glu Val Ala Leu Phe Leu Val Ser His Lys Asp He Ser Glu 
15 10 15 

Thr Lys Asn Arg Gly Gly Pro Asp Asn Trp Lys Glu Arg Gly Gly Gly 
20 25 30 

Arg Arg Arg Tyr Gly Arg Ala Gly Ser Lys Gly Phe Asn Ala Asn Arg 
35 40 45 

Arg Arg Ser Arg Ala Val Leu Tyr His Leu Ser Gly His Leu Gin Lys 
50 55 60 

Gin Pro Lys Gly Lys His Lys Leu Asn Lys Gly Val Phe Gly Glu Lys 
65 70 75 80- 

Pro Asn Leu Pro Glu Tyr Lys Val Ala Ala He Arg Lys Ser Pro Phe 
85 90 95 

He Leu Leu His Cys Gly Ala Leu Arg Ala Thr Trp Asp Gly Phe He 
100 105 110 
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Leu Leu Ala Thr Leu Tyr Val Ala Val Thr Val Pro Tyr Ser Val Cys 
115 120 125 



Val Ser Thr Ala Arg Glu Pro Ser Ala Ala Arg Gly Pro Pro Ser Val 
130 135 140 ^ 

Cys Asp Leu Ala Val Glu Val Leu Phe lie 
145 150 



<210> 4 

<211> 141 

<212> PRT 

<213> RAT 

<220> 

<223> eag 2 
<400> 4 

Val lie Leu lie Leu Thr Phe Tyr Thr Ala lie Met Val Pro Tyr Asn 
15 10 15 

Val Ser Phe Lys Thr Lys Gin Asn Asn lie Ala Trp Leu Val Leu Asp 
20 25 30 

Ser Val Val Asp Val He Phe Leu Val Asp He Val ■ Leu Asn Phe His 
35 40 45 

Thr Thr Phe Val Gly Pro Gly Gly Glu Val He Ser Asp Pro Lys Leu 
50 55 60 

He Arg Met Asn Tyr Leu Lys Thr Trp Phe Val He Asp Leu Leu Ser 
65 70 75 80 

Cys Leu Pro Tyr Asp He He Asn Ala Phe Glu Asn Val Asp Glu Gly 
85 90 95 

He Ser Ser Leu Phe Ser Ser Leu Lys Val Val Arg Leu Leu Arg Leu 
100 105 110 

Gly Arg Val Ala Arg Lys Leu Asp His Tyr Leu Glu Tyr Gly Ala Ala 
115 120 125 

Val Leu Val Leu Leu Val Cys Val Phe Gly Leu Val Ala 
130 135 140 
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<210> 5 
<211> 21 
<212> PRT 
<213> RAT 

<220> ^ 
<223> eag 

<400> 5 

Thr Thr Tyr Ala Ala Arg Arg Cys Asn Arg Tyr Asn Thr Gly Gly Gly 
15 10 15 

Ala Tyr Thr Gly Gly 
20 



<210> 6 

<211> 24 

<212> PRT 

<213> RAT 

<220> 
<223> eag 

<400> 6 

Arg Thr Ala Cys Cys Ala Asp Ala Thr Arg Cys Ala Asn Gly Cys Asn 
15 10 15 

Ala Gly Cys Cys Ala Arg Thr Gly 
20 



<210> 7 

<211> 20 

<212> DNA 

<213> RAT 

<220> 
<223> eag 

<400> 7 

cgggatcctt gtggacaaac 

<210> 8 
<211> 20 
<212> DNA 
<213> RAT 
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<220> 
<223> eag 

<400> 8 

cggaccaaca gtaaggactt 

<210> 9 

<211> 21 

<212> DNA 

<213> RAT 

<220> 
<223> eag 

<400> 9 

gtgataccca taaagaatga g 

<210> 10 

<211> 17 

<212> DNA 

<213> RAT 

<220> 
<223> eag 

<400> 10 

ctgtaacacg acttaaa 

<210> 11 

<211> 17 

<212> DNA 

<213> RAT 

<220> 
<223> eag 

<400> 11 

tgctgcggtg agacacg 

<210> 12 

<211> 19 

<212> DNA 

<213> RAT 



<220> 
<223> eag 

<400> 12 

gcgtggtttg tgtactggt 



<210> 13 
<211> 464 
<212> DNA 
<213> RAT ^ 

<220> 

<223> elk 2 
<400> 13 

^s999993-gg tggccctctt cctggtctct 
ggaggccctg acaactggaa ggagagaggt 
tccaaaggct ttaatgccaa tcggaggcgc 
cacctgcaga aacaacccaa gggcaagcac 
ccaaatttgc ccgaatataa agtcgctgct 
tgtggggctc tgagagccac ctgggatggc 
gtcactgtgc catacagcgt gtgtgtgagc 
ccacctagtg tctgtgacct ggccgtggaa 



cacaaggaca tcagtgagac caagaaccga 60 
ggtggccgac gcagatatgg tcgggcagga 12 0 
agccgggcgg ttctctacca cctctctggt 180 
aaactcaata agggtgtgtt tggagagaag 240 
atccggaagt caccctttat cctgctgcac 300 
ttcatcctgc tcgccacgct ctacgtggct 360 
acagcacggg agcccagtgc tgcccgtggc 42 0 
gtcctcttca tctt 464 



<210> 14 

<211> 423 

<212> DNA 

<213> RAT 

<220> 

<223> eag 2 
<400> 14 

gtgattttaa ttcttacctt ctacaccgcc atcatggttc cttacaacgt ttccttcaaa 60 

acaaaacaga acaatatcgc ctggctggtt ctggacagcg tggtggacgt tatttttctg 120 

gtggacatcg ttttaaactt tcacacgact tttgtggggc cgggtggaga ggtcatttct 180 

gacccaaaac tcatacggat gaactatctg aaaacttggt ttgtgattga tctgctgtct 240 

tgtttacctt atgacatcat caatgccttt gaaaatgtgg atgagggaat cagcagtctc 300 

ttcagctctt taaaggtggt acgcctctta cgcctgggcc gtgttgctag gaaactggac 360 
cattacctgg aatatggagc agcggtcctt gtgctcctgg tatgtgtgtt tggactggtt 420 
gcc 423 



<210> 15 
<211> 1163 



11 



<212> PRT 
<213> RAT 



<220> 

<223> erg 1 
<400> 15 

Met Pro Val Arg. Arg Gly His Val Ala Pro Gin Asn Thr Phe Leu Asp 
15 10 15 

Thr lie He Arg Lys Phe Glu Gly Gin Ser Arg Lys Phe He He Ala 
20 25 30 

Asn Ala Arg Val Glu Asn Cys Ala Val lie Tyr Cys Asn Asp Gly Phe 
35 40 45 

Cys Glu Leu Cys Gly Tyr Ser Arg Ala Glu Val Met Gin Arg Pro Cys 
50 55 60 

Thr Cys Asp Phe Leu His Gly Pro Arg Thr Gin Arg Arg Ala Ala Ala 
65 70 75 80 

Gin He Ala Gin Ala Leu Leu Gly Ala Glu Glu Arg Lys Val Glu He 
85 90 95 

Ala Phe Tyr Arg Lys Asp Gly Ser Cys Phe Leu Cys Leu Val Asp Val 
100 105 110 

Val Pro Val Lys Asn Glu Asp Gly Ala Val He Met Phe He Leu Asn 
115 120 125 

Phe Glu Val Val Met Glu Lys Asp Met Val Gly Ser Pro Ala His Asp 
130 135 140 

Thr Asn His Arg Gly Pro Ser Thr Ser Trp Leu Ala Ser Gly Arg Ala 
145 150 155 160 

Lys Thr Phe Arg Leu Lys Leu Pro Ala Leu Leu Ala Leu Thr Ala Arg 
165 170 175 

Glu Ser Pro Met Arg Thr Gly Ser Thr Gly Ser Pro Gly Ala Pro Gly 
180 185 190 

Ala Val Val Val Asp Val Asp Leu Thr Pro Ala Ala Pro Ser Ser Glu 
195 200* 205 

Ser Leu Ala Leu Asp Glu Val Ser Ala Met Asp Asn His Val Ala Gly 
210 215 220 
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Leu Gly Pro Ala Glu Glu Arg Arg Ala Leu Val Gly Pro Ala Ser Ala 
225 230 235 240 



Ser Pro Val Ala Ser lie Pro Gly Pro His Pro Ser Pro Arg Ala Gin 
245 250 255 

Ser Leu Asn Pro Asp Ala Ser Gly Ser Ser Cys Ser Leu Ala Arg Thr 
260 265 270 

Arg Ser Arg Glu Ser Cys Ala Ser Val Arg Arg Ala Ser Ser Ala Asp 
275 280 285 

Asp He Glu Ala Met Arg Ala Gly Ala Leu Pro Leu Pro Pro Arg His 
290 295 300 

Ala Ser Thr Gly Ala Met His Pro Leu Arg Ser Gly Leu Leu Asn Ser 
305 310 315 320 

Thr Ser Asp Ser Asp Leu Val Arg Tyr Arg Thr He Ser Lys He Pro 
325 330 335 

Gin He Thr Leu Asn Phe Val Asp Leu Lys Gly Asp Pro Phe Leu Ala 
340 345 350 

Ser Pro Thr Ser Asp Arg Glu He He Ala Pro Lys He Lys Glu Arg 
355 360 365 

Thr His Asn Val Thr Glu Lys Val Thr Gin Val Leu Ser Leu Gly Ala 
370 375 380 

Asp Val Leu Pro Glu Tyr Lys Leu Gin Ala Pro Arg He His Arg Trp 
385 390 395 400 

V 

Thr He Leu His Tyr Ser Pro Phe Lys Ala Val Trp Asp Trp Leu He 
405 410 415 

Leu Leu Leu Val He Tyr Thr Ala Val Phe Thr Pro Tyr Ser Ala Ala 
420 425 430 

Phe Leu Leu Lys Glu Thr Glu Asp Gly Ser Gin Ala Pro Asp Cys Gly 
435 440 445 

Tyr Ala Cys Gin Pro Leu Ala Val Val Asp Leu Leu Val Asp He Met 
450 455 460 

Phe He Val Asp He Leu He Asn Phe Arg Thr Thr Tyr Val Asn Ala 
465 470 475 480 
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Asn Glu Glu Val 



Lys Gly Trp Phe 
500 

Leu lie Phe Gly 
515 

Ala Arg Leu Leu 
530 

Ser Glu Tyr Gly 
545 

Leu lie Ala His 



Glu Gin Pro His 
580 

Asp Gin lie Gly 
595 

lie Lys Asp Lys 
610 

Thr Ser Val Gly 
625 

lie Phe Ser lie 



lie Phe Gly Asn 
660 

Ala Arg Tyr His 
675 

His Gin He Pro 
690 

His Ala Trp Ser 
705 

Gly Phe Pro Glu 



Val Ser His Pro 
485 

Leu He Asp Met 



Ser Gly Ser Glu 
520 

Arg Leu Val Arg 
535 

Ala Ala Val Leu 
550 

Trp Leu Ala Cys 
565 

Met Asp Ser His 



Lys Pro Tyr Asn 
600 

Tyr Val Thr Ala 
615 

Phe Gly Asn Val 
630 

Cys Val Met Leu 
645 

Val Ser Ala He 



Thr Gin Met Leu 
680 

Asn Pro Leu Arg 
695 

Tyr Thr Asn Gly 
710 

Cys Leu Gin Ala 



Gly Arg He Ala 
490 

Val Ala Ala He 
505 

Glu Leu He Gly 



Val Ala Arg Lys 
540 

Phe Leu Leu Met 
555 

He Trp Tyr Ala 
570 

He Gly Trp Leu 
585 

Ser Ser Gly Leu 



Leu Tyr Phe Thr 
620 

Ser Pro Asn Thr 
635 

He Gly Ser Leu 
650 

He Gin Arg Leu 
665 

Arg Val Arg Glu 



Gin Arg Leu Glu 
700 

He Asp Met Asn 
715 

Asp He Cys Leu 



Val His Tyr Phe 
495 

Pro Phe Asp Leu 
510 

Leu Leu Lys Thr 
525 

Leu Asp Arg Tyr 



Cys Thr Phe Ala 
560 

He Gly Asn Met 

575 

His Asn Leu Gly 
590 

Gly Gly Pro Ser 
605 

Phe Ser Ser Leu 



Asn Ser Glu Lys 
640 

Met Tyr Ala Ser 
655 

Tyr Ser Gly Thr 
670 

Phe He Arg Phe 
685 

Glu Tyr Phe Gin 



Ala Val Leu Lys 
720 

His Leu Asn Arg 
735 



Ser Leu Leu Gin 
740 

Leu Arg Ala Leu 
755 

Asp Thr Leu Val 
770 

Ser Arg Gly Ser 
785 

Leu Gly Lys Asn 



His Cys Lys Pro 



Ala Met Lys Phe 
760 

His Ala Gly Asp 
775 

lie Glu lie Leu 
790 

Asp lie Phe Gly 
805 



Phe Arg Gly Ala 
745 

Lys Thr Thr His 



Leu Leu Thr Ala 
780 

Arg Gly Asp Val 
795 

Glu Pro Leu Asn 
810 



Thr Lys Gly Cys 
750 

Ala Pro Pro Gly 
765 

Leu Tyr Phe lie 



Val Val Ala lie 
800 

Leu Tyr Ala Arg 
815 



Pro Gly Lys Ser Asn Gly Asp Val Arg Ala Leu Thr Tyr Cys Asp Leu 
820 825 830 

His Lys lie His Arg Asp Asp Leu Leu Glu Val Leu Asp Met Tyr Pro 
835 840 845 

Glu Phe Ser Asp His Phe Trp Ser Ser Leu Glu lie Thr Phe Asn Leu 
850 855 860 

Arg Asp Thr Asn Met lie Pro Gly Ser Pro Ser Ser Ala Glu Leu Glu 
865 870 875 880 



Ser Gly Phe Asn 



Thr Asp Lys Asp 
900 

Gly Pro Ala Arg 
915 

Gly Pro Trp Gly 
930 

Ser Glu Asp Glu 
945 

Pro Phe Ser Ser 



Arg Gin Arg Lys 
885 

Thr Glu Gin Pro 



Val Gly Pro Gly 
920 

Glu Ser Pro Ser 
935 

Gly Pro Gly Arg 
950 

Pro Arg Pro Pro 
965 



Arg Lys Leu Ser 
890 

Gly Glu Val Ser 
905 

Pro Ser Cys Arg 



Ser Gly Pro Ser 
94 0 

Ser Ser Ser Pro 
955 

Gly Asp Ser Pro 
970 



Phe Arg Arg Arg 
895 

Ala Leu Gly Gin 
910 

Gly Gin Pro Gly 
925 

Ser Pro Glu Ser 



Leu Arg Leu Val 
960 

Gly Gly Glu Pro 
975 



Leu Thr Glu Asp Gly Glu Lys Ser Ser Asp Thr Cys Asn Pro Leu Ser 
980 985 990 



Gly Ala Phe Ser Gly Val Ser Asn lie Phe Ser Phe Trp Gly Asp Ser 
995 1000 1005 



Arg Gly Arg Gin Tyr Gin Glu Leu Pro Arg Cys Pro Ala Pro Ala Pro 
1010 1015 1020 ^ 

Ser Leu Leu Asn lie Pro Leu Ser Ser Pro Gly Arg Arg Ser Arg Gly 
1025 1030 1035 1040 

Asp Val Glu Ser Arg Leu Asp Ala Leu Gin Arg Gin Asp Asn Arg Leu 
1045 1050 1055 

Glu Thr Arg Leu Ser Ala Asp Met Ala Thr Val Leu Gin Leu Leu Gin 
1060 1065 1070 

Arg Gin Met Thr Leu Val Pro Pro Ala Tyr Ser Ala Val Thr Thr Pro 
1075 1080 1085 

Gly Pro Gly Pro Thr Ser Thr Ser Pro Leu Leu Pro Val Gly Pro Val 
1090 1095 1100 

Pro Thr Leu Thr Leu Asp Ser Leu Ser Gin Val Ser Gin Phe Val Ala 
1105 1110 1115 1120 

Phe Glu Glu Leu Pro Ala Gly Ala Pro Glu Leu Pro Gin Asp Gly Pro 
1125 1130 1135 

Thr Arg Arg Leu Ser Leu Pro Gly Gin Leu Gly Ala Leu Thr Ser Gin 
1140 1145 1150 

Pro Leu His Arg His Gly Ser Asp Pro Gly Ser 
1155 1160 



<210> 16 

<211> 962 

<212> PRT 

<213> RAT 

<220> 

<223> eag 1 
<400> 16 

Met Thr Met Ala Gly Gly Arg Arg Gly Leu Val Ala Pro Gin Asn Thr 
15 10 15 

Phe Leu Glu Asn lie Val Arg Arg Ser Asn Asp Thr Asn Phe Val Leu 

16 



20 



25 



30 



Gly Asn Ala Gin lie Val Asp Trp Pro lie Val Tyr Ser Asn Asp Gly 
35 40 45 

Phe Cys Lys Leu Ser Gly Tyr His Arg Ala Glu Val Met Gin Lys ^er 
50 55 60 

Ser Ala Cys Ser Phe Met Tyr Gly Glu Leu Thr Asp Lys Asp Thr Val 
65 70 75 80 

Glu Lys Val Arg Gin Thr Phe Glu Asn Tyr Glu Met Asn Ser Phe Glu 
85 90 95 

lie Leu Met Tyr Lys Lys Asn Arg Thr Pro Val Trp Phe Phe Val Lys 
100 105 110 

lie Ala Pro lie Arg Asn Glu Gin Asp Lys Val Val Leu Phe Leu Cys 
115 120 125 

Thr Phe Ser Asp lie Thr Ala Phe Lys Gin Pro lie Lys Asp Asp Ser 
130 135 140 

Cys Lys Gly Trp Gly Lys Phe Ala Arg Leu Thr Arg Ala Leu Thr Ser 
145 150 155 160 

Ser Arg Gly Val Leu Gin Gin Leu Ala Pro Ser Val Gin Lys Gly Glu 
165 170 175 

Asn Val His Lys His Ser Arg Leu Ala Glu Val Leu Gin Leu Gly Ser 
180 185 190 

Asp lie Leu Pro Gin Tyr Lys Gin Glu Ala Pro Lys Pro Pro His lie 
195 200 205 

lie Leu His Tyr Cys Val Phe Lys Thr Thr Thr Trp Asp Trp lie lie 
210 215 220 

Leu lie Leu Thr Phe Tyr Thr Ala lie Leu Val Pro Tyr Asn Val Ser 
225 230 235 240 

Phe Lys Thr Arg Gin Asn Asn Val Ala Trp Leu Val Val Asp Ser lie 
245 250 255 

Val Asp Val lie Phe Leu Val Asp lie Val Leu Asn Phe His Thr Thr 
260 265 270 

Phe Val Gly Pro Ala Gly Glu Val lie Ser Asp Pro Lys Leu lie Arg 
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275 



280 



285 



Met Asn Tyr Leu Lys Thr Trp Phe Val lie Asp Leu Leu Ser Cys Leu 
290 295 300 

Pro Tyr Asp Val lie Asn Ala Phe Glu Asn Val Asp Glu Gly lie ^er 
305 310 315 320 

Ser Leu Phe Ser Ser Leu Lys Val Val Arg Leu Leu Arg Leu Gly Arg 
325 330 335 

Val Ala Arg Lys Leu Asp His Tyr lie Glu Tyr Gly Ala Ala Val Leu 
340 345 350 

Val Leu Leu Val Cys Val Phe Gly Leu Ala Ala His Trp Met Ala Cys 
355 360 365 

lie Trp Tyr Ser lie Gly Asp Tyr Glu lie Phe Asp Glu Asp Thr Lys 
370 375 380 

Thr lie Arg Asn Asn Ser Trp Leu Tyr Gin Leu Ala Leu Asp lie Gly 
385 390 395 400 

Thr Pro Tyr Gin Phe Asn Gly Ser Gly Ser Gly Lys Trp Glu Gly Gly 
405 410 415 

Pro Ser Lys Asn Ser Val Tyr lie Ser Ser Leu Tyr Phe Thr Met Thr 
420 425 430 

Ser Leu Thr Ser Val Gly Phe Gly Asn lie Ala Pro Ser Thr Asp lie 
435 440 445 

Glu Lys He Phe Ala Val Ala He Met Met He Gly Ser Leu Leu Tyr 
450 455 460 

Ala Thr He Phe Gly Asn Val Thr Thr He Phe Gin Gin Met Tyr Ala 
465 470 475 480 

Asn Thr Asn Arg Tyr His Glu Met Leu Asn Ser Val Arg Asp Phe Leu 
485 490 495 

Lys Leu Tyr Gin Val Pro Lys Gly Leu Ser Glu Arg Val Met Asp Tyr 
500 505 510 

He Val Ser Thr Trp Ser Met Ser Arg Gly He Asp Thr Lys Lys Val 
515 520 525 

Leu Gin He Cys Pro Lys Asp Asn Arg Ala Asp He Cys Val His Leu 
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I 



530 535 540 

Asn Arg Lys Val Phe Lys Glu His Pro Ala Phe Arg Leu Ala Ser Asp 
545 550 555 560 

Gly Cys Leu Arg Ala Leu Ala Met Glu Phe Gin Thr Val His Cys ^la 
565 570 575 

Pro Gly Asp Leu lie Tyr His Ala Gly Glu Asp Val Asp Ser Leu Cys 
580 585 590 

Phe Val Val Ser Gly Ser Leu Glu Val lie Gin Asp Asp Glu Val Val 
595 600 605 

Ala lie Leu Gly Lys Gly Asp Val Phe Gly Asp Val Phe Trp Lys Glu 
610 615 620 

Ala Thr Leu Ala Gin Ser Cys Ala Asn Val Arg Ala Leu Thr Tyr. Cys 
625 630 635 640 

Asp Leu His Val lie Lys Arg Asp Ala Leu Gin Lys Val Leu Glu Phe 
645 650 655 

Tyr Thr Ala Phe Ser His Ser Phe Ser Arg Asn Leu lie Leu Thr Tyr 
660 665 670 

Asn Leu Arg Lys Arg lie Val Phe Arg Lys lie Ser Asp Val Lys Arg 
675 680 685 

Glu Glu Glu Glu Arg Met Lys Arg Lys Asn Glu Ala Pro Leu lie Leu 
690 695 700 

Pro Pro Asp His Pro Val Arg Arg Leu Phe Gin Arg Phe Arg Gin Gin 
705 710 715 720 

Lys Glu Ala Arg Leu Ala Ala Glu Arg Gly Gly Arg Asp Leu Asp Asp 
725 730 735 

Leu Asp Val Glu Lys Gly Asn Ala Leu Thr Asp His Thr Ser Ala Asn 
740 745 750 

His Ser Leu Val Lys Ala Ser Val Val Thr Val Arg Glu Ser Pro Ala 
755 760 765 

Thr Pro Val Ser Phe Gin Ala Ala Ser Thr Ser Thr Val Ser Asp His 
770 775 780 

Ala Lys Leu His Ala Pro Gly Ser Glu Cys Leu Gly Pro Lys Ala Gly 
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785 

Gly Gly Asp Pro 

Cys Gly Lys Gly 
820 

Glu Thr Leu Pro 
835 

Lys Thr Asp Ser 
850 

Asp Asn Val Gly 
865 

Ala Glu Val Lys 



Ala Thr Val Leu 
900 

Leu Asn Ala Lys 
915 

Arg lie Leu Met 
930 

Glu Val Ser Arg 
945 

Ala Ser 



790 

Ala Lys Arg Lys 
805 

Glu Asp Trp Asn 



Glu Arg Thr Lys 
840 

Cys Asp Ser Gly 
855 

Glu Ala Pro Ser 
870 

His Ser Phe Tyr 
885 

Glu Val Lys His 



Met Thr Ser lie 
920 

Ser Arg Gly Ser 
935 

Pro Gin Ser Pro 

950 



795 

Gly Trp Ala Arg 
810 

Lys Val Ser Lys 
825 

Ala Ser Gly Glu 



lie Thr Lys Ser 
860 

Pro Gin Asp Arg 
875 

Pro lie Pro Glu 
890 

Glu Leu Lys Glu 
905 

Glu Lys Gin Leu 



Ser Gin Ser Pro 
940 

Glu Ser Asp Arg 
955 



800 

Phe Lys Asp Ala 
815 

Ala Glu Ser Met 
830 

Ala Thr Leu Lys 
845 

Asp Leu Arg Leu 



Ser Pro lie Leu 
880 

Gin Thr Leu Gin 
895 

Asp lie Lys Ala 
910 

Ser Glu lie Leu 
925 

Gin Asp lie Cys 



Asp He Phe Gly 
960 
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Sir: 

I hereby certify that: 



[ ] The paper Sequence Listing and computer readable form of the Sequence 
Listing submitted herewith are identical (37 C.F.R. §L82 1(f)). 



[x] The substitute paper Sequence Listing and substitute computer readable 
form of the Sequence Listing submitted herewith are identical. No new 
matter is included. (37 C.F.R. § 1.825(b)). 
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